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In the Claims: 

1. (Cancelled) 

2. (Currently Amended) Tho method of claim In a multi-car rier data communication system, a 
rnethnd of estimating a carrier fi^quencv offs et for a received sieaaJ. the method comprising: 

ag^nrfatmg each of a plurality of carrier-specific we ighting factors with a different one of 
a plurality of carriers of th e multi-carrier data: 

Qc^ip^in p value to each of the plurality of carrier-spe cific weighting factors, wherein the 
step of assigning ([a]] the value to each of the plurality of carrier-specific weighting factors 
comprises: 

measuring a noise power spectrum across the plurality of carriers; 
selecting a value inversely proportional to the noise power for one of the plurality 
of carriers; and 

assigning the selected value to the associated carrier-specific weighting factor[[.]]; 

and 

r.nm puting a carrier frequency offset estimate u sing the received simah an estimate of a 
rli^innel trans fer function associated with the receive d signal, an^ the plurality of carrier-specific 
weighting factors. 

3 . (Original) The method of claim 2, wherein: 

the plurality of carriers includes a first subset of pilot carriers and a second subset of non- 
pilot carriers; and 

the step of assigning a value to each of tiie plurality of carrier-specific weighting factors 
comprises increasing a first carrier-specific weightmg factor associated with one of the pilot 
earners relative to a second carrier-specific weighting factor associated with one of the non-pilot 
carriers. 

4. (Currentiy Amended) Th o mctiiod of claim 1, Tn a multi-cayipier data communication system, a 
method of estimating a carrier frequency o ffset for a received signal, the metiiod comprising 
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fl^L^sQciatin p each of a plurality of cairier-spectfic weightin g factors with a different one of 
a plurality pf carriers of the multi-carrier data; 

flfg^iffniti fT a value to each of the plurality of cairier-specific weig hting factors, the value 
beinp related to a noise power associated with the assoc iated carrier: and 

computing a carrier frequency offiset estimate, wherein the step of computing [[a]] ^ 
canier frequency offset estimate comprises: 

phase-compensating the received signal using a previous carrier frequency offset 

estimate; 

equalizing the phase-compensated signal using Ihe estimate of the channel 
transfer function; 

computing a phase metric from the phase-compensated signal^ the equalized 
signal, #ie m estimate of the channel transfer function, and the plurality of carrier- 
specific weighting factors; 

computing a phase of the phase metric; and 

applying a loop filter to the computed phase. 

5. (Original) The method of claim 4, wherem the step of computing the phase metric comprises: 

applying a threshold cutoff to the equalized signal, thereby producing a sliced signal; 

multiplying the phase-compensated signal for each of the plurality of carriers by the 
complex conjxigate of the sliced signal for the carrier and by the complex conjugate of the 
chaimel estimate for the carrier, thereby obtaining a first product; 

multiplying the first product by the carrier-specific weight associated with the carrier, 
thereby obtaining a weighted product; and 

suroming the weighted product over the plurality of carriers, thereby obtaining the phase 

metric* 

6. (Currently Amended) The method of claim [[1]] 2, further comprising: using the carrier 
fi^uency offset estimate to phase-compensate a subsequent received signal. 

7. (Currently Amended) A method for processing a multi-carrier signal transmitted across a 
channel, comprising: 
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assigning a value to each of a plurality of carrier-specific weighting factors, each of the 
plurality of carrier-specific weighting factors being associated with a different one of a plurality 
of carriers of the multi-carrier signal, the assigned value of each carrier-specific weighting factor 
being related to a noise power associated with the carrier; 

receiving the multi-carrier signal; 

phase compensating the multi-cairier signal using a phase compensation factor; 

equalizing the phase-compensated signal using a channel estimate; 

estimating a carrier frequency oflfeet using the phase-compensated signal, the equalized 
signal, the s channel estimate, and the plurality of carriCT-specific weighting factors; 

estimating ^ § clock frequency offset using the estimated carrier frequency offset; and 

updating the phase compensation factor using the estimated carrier frequency offset and 
the estimated clock frequency offset 

8. (Original) The method of claim 7, wherein the step of assigning a value to each of the plurality 
of carrier-specific weighting Actors comprises: 

measuring a noise power spectrum across the plurality of carriers; 
selecting a value inversely proportional to the noise power for one of the plurality of 
carriers; and 

assigning the selected value to the associated carrier-specific weighting frictor. 

9. (Original) The method of claim 7, wherein; 

the plurality of carriers includes a first subset of pilot carriers and a second subset of non- 
pilot carriers; and 

the step of establishing a plurality of carrier-specific weighting factors comprises 
increasing a first carrier-specific weighting factor associated with one of &e pilot carriers 
relative to a second carrier-specific weighting factor associated with one of the non-pilot carriers. 

10. (Currently Amended) The method of claim 7, wherein^ 

the plurality of carriers includes a first carrier and a second carrier, a first channel 
estimate associated with the first carrier having a higher reliability than a second channel 
estimate associated with the second carrier; and 
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the step of establishing a plurality of carrier'-specific weighting factors comprises 
increasing a first caxrier-specific weighting factor associated with the first carrier relative to a 
second carrier-specific weighting factor associated with the second carrier. 

1 1 . (Origitial) The method of claim 7, wherein the step of estimating the carrier fi^quency offset 
comprises: 

computing a phase metric from the phase-compensated signal, the equalized signal, the 
channel estimate, and the plurality of carrier-specific weighting factors; 
computing a phase of the phase metric; and 
applying a loop filter to the computed phase. 

12. (Original) The method of claim H, wherein the step of computing the phase metric 
comprises; 

applying a threshold cutoff to the equalized signal, thereby producing a sliced signal; 

multiplying the phase-compensated signal for each of ftie plurality of carriers by the 
complex conjugate of the sliced signal for the carrier and by tiie complex conjugate of the 
channel estimate for the carrier, thereby obtaining a first product; 

multiplying the first product by the carrier-specific weight associated with the carrier, 
Ihcicby obtaining a weighted product; and 

summing the weighted product over the plurality of carriers, thereby obtaining the phase 

metric. 

13. (Original) The method of claim 12, wherein the loop filter comprises an infinite impulse 
response filter. 

14. (Original) The method of claim 7, wherein the step of estimating a clock fiequency offset 
comprises multiplying the estimated carrier frequency offset by a factor inversely proportional to 
a carrier frequency, 

15. (Currentiy Amended) The method of claim 14, further comprising: 
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computing a net time offset based on the clock freauencv offset estimate and an elapsed 

time; 

generating a drop instruction when the net time offset exceeds a drop threshold, the drop 
instruction causing a portion of the multi-carrier signal to be dropped firam a symbol; 

generating an add instruction when the net time offset is below an add threshold, the add 
instmction causing a portion of the multi-caTrier signal to be added to the symbol; and 

resetting the elapsed thne after the portion of the multi-carrier signal has been added to or 
dropped from the symbol. 

16. (Original) The method of claim 7, further comprising: 

detennining a coarse carri^ frequency offset; 
determining a fine carrier frequency offset; and 

updating the phase compensation factor using the coarse carrier frequency offset and the 
fine carrier frequency offset. 

17. (Currently Amended) In a multi-carrier data communication system, a method of equalizing 
a multi-carrier signal, the method comprising: 

estimating a channel transfer fimction; 

compensating a received signal using a phase compensation fector, yielding a phase- 
compensated signal; 

compensating the first phase- compensated signal using the estimated channel transfer 
function, yielding an equalized signal; 

estimating a phase metric using tlie phase-compensated signal^ eead the equalized signal, 
the estimated channel transfer function, and a plurality of carrier-specific weighting factors, 
whereia each of the carrier-specific weighting factors being associated with a different one of a 
plmality of carriers of the multi-carrier signal and assigned a value related to a noise power 
associated with the carrier; 

estimating a carrier frequency offset using the estimated phase metric; 

estimating a clock frequency offset using the updated estimate of the carrier frequency 
offset; and 
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updating the phase compeusation factor using the estimated carrier frequency ofl&et and 
the estimated clock jfrequency offset, 

18. (Original) The method of claim 17, wherein tlie value of each of the carrier-specific 
weighting factors is inversely proportional to a noise power associated with the associated 
carrier. 

19. (Original) The method of claim 18, wherein: 

the plurality of carriers comprises a first subset of pilot carriers and a second subset of 
non-pilot carriers; and 

the carrier-specific weighting factor associated with at least one of the pUot carriers is 
increased relative to the carrier-specific weighting factor associated with at least one of tibie non- 
pilot carriers. 

20. (Original) The method of claim 18, wherein: 

the plurality of carriers includes a first canier and a second carrier, a first channel 
estimate associated with the first carrier having a higher reliability than a second channel 
estimate associated with the second carrier; and 

the carrier-specific weighting factor associated with the first carrier is increased relative 
to the carrier-specific weighting factor associated with flie second carrier. 

21. (Currently Amended) The method of claim 17, wherein the step of estimating [[a]] Ae phase 
metric comprises: 

applying a threshold cutoff to the equalized signal, thereby producing a sliced signal; 

multiplying tiie phase-compensated signal for each earner by ^ a complex conjugate of 
the sliced signal for the carrier and by the a complex conjugate of the estimated channel transfer 
function for the carrier, thereby obtaining a product; 

multiplying the product by the carrior-specific weight associated with the carrier, thereby 
obtaining a weighted product; and 

summing the weighted product over the plurahty of carriexs, thereby obtaining the phase 

metric. 
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22. (Currently Amended) The method of claim 17, wherein the step of estimating [[a]] the clock 
jfreauencv offset comprises multiplying the estimated carrier frequency offset by a factor 
inversely proportional to the carrier frequency. 

23. (Currently Amended) The method of claim 22, further comprising: 

computing a net time offset based on the clock frequency offset estimate and an elapsed 

time; 

generating a drop instruction when the net time offset exceeds a drop threshold, the drop 
instruction causing a portion of the multi-carrier signal to be dropped from a symbol; 

generating an add instruction when the net time offset is below an add threshold, the add 
instmction causing a portion of the multi-carrier signal to be added to the symbol; and 

resetting the elapsed time after the portion of the multi-carrier signal has been added to or 
dropped from the symbol. 

24. (Currently Amended) The method of claim 1 7, v^erein the step of estimating the carrier 
frequency offeet comprises: 

computing [[a]] tiie phase metric from the phase-compensated signal, the equalized 
signal, the estimated channel transfer fimction e stimat e , and the plurality of carrier-specific 
weighting factors; 

computing a phase of the phase metric; and 

applying a loop filter to the computed phase. 

25. (Currently Amended) In a receiver for a multi-carrier data communication system, an 
equalizer comprising; 

a phase compensator configured to receive fee an input somplo signal, a carrier frequency 
phase oflfeet estimate, and a clock frequency phase ojRfeet estimate, and to output a phase^ 
compensated sampl e signal: 

a channel equalization block configured to receive a plurality of channel estimates and 
the phase^compensated somplo signal, and to output an equalized data sdi»fle signal: 
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a carrier frequency ofifset estimator configured to receive the plurality of channel 
estimates, the phase-compensated sa^^ signal, and the equalized data, sample signal, and to 
compute and output the carrier jfrequency phase offset estimate using a plurality of carrier- 
specific weighting factors, wherein e ach of the camer-specific weighting factors being 
associated with a different one of a plurality of carriers of the multi-carrier data and having a 
value related to a noise power associated with the associated carrier; and 

a clock frequency offset estimator configured to receive the carrier frequency phase offset 
estimate and compute the clock frequency phase o^set estimate. 

26. (Currently Amended) The equalizer of claim 25, wherein the carrier frequency of&et 
estimator comprises: 

a weight source configured to ou^t the plurality of carrier-specific weighting factors; a 
slicer configured to receive the equalized data signal and to output a sliced signal; 

a phase metric updater coxxfigured to receive the plurality of channel estimates, the phase- 
compensated signal, the sliced signal, and the plurality of oorrior dep e ndent weights carrier- 
specific weighting factors, and to compute and ou^ut a phase metric; 

a phase computation unit coupled to the phase metric updater and configured to compute 
and output a phase of the phase metric; and 

a loop filter coupled to the phase compulation imit and configured to store a plurality of 
values of the phase and to compute the carrier frequency phase of&et estimate. 

27. (Original) The equalizer of claim 26, wherein the weight soinrce comprises a noise estimator 
configured to measure a noise power spectrum. 

28. (Currently Amended) A multi^canier data communication system comprising: 
a transmitter including: 

a d e modulator/desericdizer modulator/deserializer configured to convert an input * 
data stream into a parallel plurality of multi-carrier signals; 

a firequency^m aim to time-domain converter having ah input coupled to the 
modulator/deserializer and configured to transform the parallel plurality of multi-carrier 
signals fiom frequency domain into time domain at an output; 
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a guard period insertion block coupled to the frequency-domaiji to time-domain 
converter and configured to insert a guard period in the output of the frequency-domain 
to time-domain converter; 

a serializer coupled to an output of the guard period insertion block and 
configured to perform a parallel to serial conversion on the signal; and 

a digital-to-analog converter coupled to the serializer and configured to convert 
^ a digital signal into an analog signal and to transmit the analog multi-carrier time 
domain signal across a channel; and 
a receiver including: 

an analog-to-digital converter coupled to receive the analog signal and configured 
to convert the analog signal into a second digital signal; 

a deserializer coupled to the analog-*tO'<digrtal converter and configured to convert 
the second digital signal into a second parallel plurality of paroUol multi-carrier signals; 

a channel estimator coupled to an output of the deserializer and configured to 
compute a channel transfer function estimate; 

a guard period removal block coiq)led to an output of the channel estimator and 
configured to remove the guard period; 

a time-domain to frequency-domain converter coupled to an output of the guard 
period removal block; 

an equalizer coupled to an output of the tune-domain to frequency-domain 
converter, configured to equalize the second parallel plurality of multi-carrier signals 
signal using the channel estimates and farther configured to compensate for a carrier 
frequency offset and a clock offset using a carrier frequency ofi&et estimate that includes 
a plurality of carrier-specific weighting fitctors, wherein each of the carrier-specific 
weighting factors fe«ng is associated with a different one of a plurality of carriers of the 
second para] lei plurality of multi-carrier daila signals and having a value related to a noise 
power associated with the associated carrier; and 

a serializer/demodulatOT coupled to the output of tlie equalizer and configured to 
gcn^ate an output data stream. 
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29- (Cuirently Amended) The multi-carrier data communication system of claim 28, further 
comprising: 

a preliminary carrier frequency offset estimation block coupled between the deserializer 
and the guard period removal block, wherein the preliminary carrier frequency offset estimation 
block is configured to output a preliminary estimate of carrier frequency offset. 

30. (Original) The multi-carrier data communication system of claim 29, wherein the equalizer is 
configured to receive the preliminaiy estunate of carrier frequency offset for use in 
compensating for the carrier frequency offset. 
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